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(54) DISCHARGE LAMP LIGHTING RXTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate flickering in a discharge lamp 14 
by synchronizing oscillating frequency of each inverter circuit 2 by 
connecting third windings 6 of an inverter circuit 2 to first windings 13 of 
a second electromagnetic transformer 12 in parallel and connecting 
second windings 15 of the second electromagnetic transformer 12 to the 
second windings 15 of the second electromagnetic transformer 12 of 
another inverter circuit 2 in parallel. 

SOLUTION: It connects a plurality of inverter circuits 2 to a direct 
current power supply 1 in parallel and a discharge lamp 14 to the output 
side of an inverter circuit 2. It connects the first windings 13 of the 
second electromagnetic transformer 12 to the third windings 6 in parallel. 
It connects bases of switching transistors 9, 10 between the ends of the 
third windings 6 and the first windings 13 of the second electromagnetic 
transformer 12. It removes flickering of the discharge lamp 14 by 
connecting the second windings 15 of each inverter circuit 2 to each 
other in parallel and by generating a high-pressure waveform whose 
frequency and phase is synchronized with waves between the ends of the 
second windings 5 of each of the first electromagnetic transformer 7. 
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[0002] (Related Art) In a conventional discharge lamp lighting device of this type, 
inverter circuits 17 are connected in parallel with a direct current 1, as shown in Fig. 5, 
and each discharge lamp 14 is installed on the output side of each of the inverter 
circuits 17. 

[0003] (Problems to be solved by the Invention) However, in such conventional 
discharge lamp lighting device, due to variation in the constants of the parts that 
constitute the individual inverter circuits, the inverters oscillate at different 
frequencies. Thus, such conventional discharge lamp lighting device is problematic 
in that flickering is caused in the discharge lamps. 

[0004] In order to solve the above problem associated with such conventional 
technology, according to the present invention, a tertiary winding in each inverter 
circuit is connected in parallel with a primary winding of a second electromagnetic 
transformer, and a secondary winding of the second electromagnetic transformer is 
connected in parallel with the secondary windings of the second electromagnetic 
transformers in other inverter circuits. In this way, it is possible to synchronize an 
oscillation frequency of one inverter circuit with those of other inverter circuits, 
whereby flickering of the discharge lamps can be eliminated. As a result, flickering 
of a screen of a liquid crystal display unit or the like can be eliminated. 
[0005] (Means of Solving the Problems) In order to achieve the above object, the 
invention according to claim 1 provides a discharge lamp lighting device including a 
DC power supply, a plurality of inverter circuits connected in parallel with the DC 
power supply, and discharge lamps connected to the output sides of the inverter 
circuits. In each of the inverter circuits, a primary winding having a center tap 
connected to the input side of a first electromagnetic transformer via a choke coil is 
connected in parallel between the collectors of a pair of switching transistors, and a 
resonant capacitor is connected in parallel with the primary winding. Further, in the 
discharge lamp lighting device, both terminals of the tertiary winding of the first 
electromagnetic transformer are connected to the bases of the pair of switching 
transistors, respectively. The tertiary winding of the first electromagnetic transformer 
is connected in parallel with the primary winding of the second electromagnetic 
transformer, and the secondary winding of the second electromagnetic transformer is 
connected in parallel with the secondary windings of the second electromagnetic 
transformers in the other inverter circuits, so that a high-voltage waveform having a 
synchronized frequency and phase are generated from both terminals of each of the 
secondary windings of the first electromagnetic transformers. 
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[0006] In the invention according to claim 2, one of the terminals of the secondary 
winding of each of the second electromagnetic transformers is connected to ground. 
[0007] In the invention according to claim 3, one of the terminals of the secondary 
winding of each of the second electromagnetic transformers is connected to ground via 
a switch. 

[0008] In the invention according to claim 4, among the secondary windings of the 
second electromagnetic transformers, at least one of the secondary windings is 
connected in parallel with the secondary windings of the second electromagnetic 
transformers in the other inverter circuits in an inverted manner, so that the phase of 
the secondary winding in this inverter circuit alone can be inverted. In this way, 
noise of the discharge lamps can be reduced. 

[0009] (Embodiments of the Invention) Embodiments of the present invention will be 
hereafter described with reference to the drawings. 

[0010] Fig. 1 shows a discharge lamp lighting device as one embodiment of the present 
invention. In the figure, a DC power supply 1 and a plurality of inverter circuits 2 
connected in parallel to the DC power supply are shown. Each of the inverter circuits 
2 is used for converting the DC power supply 1 into a high-frequency power supply, 
and it includes: an inductor 3 formed of a choke coil for making a current inputted to 
the inverter constant; a first electromagnetic transformer 7 having a primary winding 4, 
a secondary winding 5, and a tertiary winding 6; a resonant capacitor 8 that constitutes 
an LC resonant circuit with the inductive component of the first electromagnetic 
transformer 7; switching transistors 9 and 10, whose emitters are connected to ground, 
for driving the first electromagnetic transformer 7; a resistor 11 for supplying a driving 
current to the switching transistor 9; and the like. The tertiary winding 6 of the first 
electromagnetic transformer 7 and a primary winding 1 3 of a second electromagnetic 
transformer 12 are connected in parallel. The bases of the switching transistors 9 and 
10 each are connected to wiring between the terminals of the tertiary winding 6 of the 
first electromagnetic transformer 7 and the primary winding 13 of the second 
electromagnetic transformer 12, so as to allow a voltage feedback to the bases of the 
switching transistors 9 and 10. 

[0011] A discharge lamp 14 is directly connected between both terminals of the 
secondary winding 5 of the first electromagnetic transformer 7 on the output side of 
each of the inverter circuits 2. A secondary winding 15 of the second electromagnetic 
transformer 12 of each of the inverter circuits 2 is connected in parallel to one another. 
[0012] The operation of the inverter circuits 2 will be next described. First, upon 
application of the DC power supply 1, a current is supplied via the inductor 3. The 
current flows through the primary winding 4 of the first electromagnetic transformer 7 
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and through the resistor 1 1 whereby a voltage is applied to the base of the switching 
transistor 9, resulting in resonance based on the reactance of the primary winding 4 and 
the resonant capacitor 8. As a result, a voltage increased by the ratio of the turns of 
the primary winding 4 to the turns of the tertiary winding 6 is induced between the 
terminals of the tertiary winding 6 of the first electromagnetic transformer 7. At the 
same time, a current flows through the tertiary winding 6 in the same direction as the 
current flowing through the primary winding 4, generating a voltage at the primary 
winding 13 of the second electromagnetic transformer 12. 

[0013] The voltage generated at the primary winding 13 of the second electromagnetic 
transformer 12 generates a corresponding voltage at the secondary winding 15 via the 
second electromagnetic transformer 12. Since the secondary windings 15 of the 
second electromagnetic transformers 12 are connected to one another in parallel and 
form a closed circuit, the value of the resonance current that flows through this closed 
circuit is constant as long as the value of the DC voltage applied between the terminals 
of the DC power supply 1 is constant, and thus the value of the resonance current 
flowing through each secondary winding 15 is the same. The voltage between the 
terminals of the secondary winding 15 is induced by the primary winding 13 of the 
second electromagnetic transformer 12 via the second electromagnetic transformer 12, 
and the resonance frequency of the primary winding 1 3 and the resonance frequency of 
the tertiary winding 6 of the first electromagnetic transformer 7 are synchronized, and 
the switching transistors 9 and 10 are alternatively conducted at this resonance 
frequency. 

[0014] A voltage increased by the turn ratio with respect to the primary winding 4 is 
induced between the terminals of the secondary winding 5 of the first electromagnetic 
transformer 7 via the first electromagnetic transformer 7, whereby discharge is 
initiated in the discharge lamp 14 to be lit. 

[0015] Thus, the inverter circuits 2 are connected in parallel to one another, and each 
of the inverter circuits 2 includes the first and second electromagnetic transformers 7 
and 12. The tertiary winding 6 of the first electromagnetic transformer 7 in each 
inverter circuit 2 is connected in parallel to the primary winding 13 of the second 
electromagnetic transformer 12. This second electromagnetic transformer 12 is 
provided with the secondary winding 15 connected in parallel to the secondary 
windings 15 of the second electromagnetic transformers 12 in the other inverter 
circuits 2. Further, by connecting the bases of the switching transistors 9 and 10 to 
wiring between the terminals of the tertiary winding 6 and the primary winding 13, the 
inverter circuits 2 can be continuously driven. Furthermore, by generating a 
high-voltage waveform having a synchronized frequency and phase from both 
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terminals of the secondary winding of the first electromagnetic transformer 7 in each 
inverter circuit 2, flickering of the discharge lamp can be prevented as a result. 
[0016] Another embodiment shown in Fig. 2 will be described. In the figure, portions 
having functions identical to those described above in Fig. 1 are denoted by the 
identical reference characters and the descriptions thereof are omitted. In the present 
embodiment, one of the terminals of the secondary winding 15 of each second 
electromagnetic transformer 12 is connected to ground. Structured in this way, the 
circuit can be simplified and the manufacture of the substrate can be made easier. 
[0017] Another embodiment shown in Fig. 3 will be described. In the present 
embodiment, one of the terminals of the secondary winding 15 of each second 
electromagnetic transformer 12 is connected to ground via a switch 16. By 
prohibiting the resonance frequency of a desired inverter circuit from being 
synchronized with other inverter circuits, a high-voltage waveform having a 
synchronized frequency and phase can be generated from both terminals of the 
secondary winding 15 of each first electromagnetic transformer 7 when the switch is 
closed, and DUTY dimming and the extinction of the discharge lamp can be 
dependently enabled in individual inverter circuits when the switch is open. 
[0018] Another embodiment shown in Fig. 4 will be described. In the present 
embodiment, a secondary winding 150 of the second electromagnetic transformer 12 is 
inverted and is connected to the other secondary windings 15 in parallel. A discharge 
lamp 140 is turned on by inverting only the voltage phase of an inverter circuit 20, 
whereby a discharge lamp lighting device having low noise can be provided. 
[0019] (Effect of the Invention) Since the primary windings of the second 
electromagnetic transformers are connected in parallel to the tertiary windings of the 
first electromagnetic transformers connected to the bases of the switching transistors, 
and the secondary windings of the second electromagnetic transformers are connected 
in parallel to one another, by synchronizing the resonance frequencies of the individual 
inverter circuits and by generating high-voltage waveforms having a synchronized 
frequency and phase on the secondary sides of the individual inverter circuits, the 
present invention provides an advantageous effect of preventing flickering of the 
discharge lamps. 

[0020] Further, the present invention also provides an advantageous effect that enables 
adjustment, such that the resonance frequency of a desired inverter circuit is not 
synchronized with those of other inverter circuits, by connecting one of the terminals 
of each of the secondary windings of the second electromagnetic transformers to 
ground via a switch. 

[0021] Further, by connecting the secondary winding of the second electromagnetic 
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transformer of a desired inverter circuit in an inverted manner to the secondary 
windings of the second electromagnetic transformers of the other inverter circuits, the 
phase is inverted with respect to the other inverter circuits, whereby a discharge lamp 
lighting device having low noise can be provided. 
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